Stavrianopoulos et al. 
Serial No.: 08/486,070 
Filed: June 7, 1995 

Page 3 [Communication (To Submit Chapters From A DNA Microarray 
Protocols & Review Book) -- December 6, 2002] 



REMARKS 

This is a Communication to submit two chapters from the protocols and 
review book titled DNA Microarrays: Gene Expression Applications -- Principles And 
Practice [Bertrand R. Jordan (Editor), Springer-Verlag, Berlin, Heidelberg, New York, 
2001, 140 pages]. This information is believed to be significant in that the various 
authors in this book describe the very elements of DNA arrays that are the subject 
of the present invention. 

In Chapter 1 of this book titled "DNA Arrays for Expression Measurement: 
An Historical Perspective," Dr. Jordan describes the history leading to the 
development of DNA arrays. On page 3, the author writes: 

1 

Introduction 

Basically, DNA arrays consist of a series of DNA segments regularly 
arranged on some kind of support, and the expression measurement 
involves hybridising the whole array with a labelled DNA or RNA 
sample. The essential feature is parallel processing: in a single 
experiment, information is obtained on each of the hundreds or 
thousands of entities present on the array (e.g. whether or not, and at 
which quantitative level, they hybridize with a given nucleic acid 
species). It is this parallelism that makes them so important at a time 
when many megabases of genome sequence and thousands upon 
thousands of genes need to be analysed. [emphasis added] 
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In the very next section, further developments on the "parallel processing" 
concept are covered: 

2 

The Forerunners: Colony Filters and Dot Blots 

This principle of parallel processing was already implemented in the 
1 970s. Colony hybridisation (Grunstein and Hogness 1975) was used 
to search for specific genes among libraries; dot blots (Kafatos et al. 
1979) and slot blots allowed homology determination or expression 
analysis on series of samples, with radioactive labelling in almost all 
cases (Fig. 7. 1). The density of colony filters could be quite high, up 
to 10,000 on a Petri dish-sized membrane, but these colonies were 
arranged at random on the membrane since they resulted from plaque 
lifts or from direct spreading of a transformation reaction onto the 
membranes. Thus, no permanent record of the colonies existed, and 
the experiments were directed at isolating one or several "positive" 
clones, the rest being discarded. Dot and slot blots, on the other 
hand, were done in ordered format, often with 96-trough devices 
geared to microtitre plates, the DNA for RNA) solutions were passed 
through the membrane under conditions conducive to binding, and the 
resulting microtitre-sized dot blot displaying up to 96 spots was used 
for expression or homology analysis (Fig. 1.1). [emphasis added] 

In the next chapter titled "Expression Profiling with cDNA Microarrays: A 
User's Perspective and Guide," (pages 13-33), Drs. Sean Grimmond and Andy 
Greenfield delve into further details on microarrays and their use. In a telling 
description on page 15 (Section 2), the authors write: 
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2 

Expression Profiling with cDNA Microarrays: 
The Basics 

The use of cDNA microarrays involves three stages that are 
summarized in Fig. 2.1. The first stage (Fig. 2.1 A) involves the 
preparation, arraying and attachment of DNA probes (also known as 
elements) to a non-porou s substrate. 2 The DNA elements used to 
make expression microarrays are normally PCR products amplified 
from cDNA, using either gene- or vector-specific oligonucleotides. The 
non-porous substrate onto which the DNA probes are arrayed is 
typically a treated glass slide whose surface has been m odified to bind 
DNA (traditionally coated with oofv-L-lvsine 3 (Schena et al. 1995). A 
robotic arrayer is used to print out the DNA elements at very high 
density and the arrayed DNA is fixed to the surface. 

The second stage of expression profiling involves preparation of 
labeled cDNA pools (known as labelled target) from a test and 
reference RNA sample. Each sample is labelled using a differently 
ffuorescentlv labelled nucleotide 4 (e.g. Cy5-dCTP) for reference. Cy3- 



2 Presently pending claims 1576 and 1670 are directed to the following array subject matter: 

1576. An array comprising a non-porous substrate having surfaces, each surface 
comprising at least one double-stranded nucleic acid fixed or Immobilized to one or 
more reactive groups or binding sites on said surface, wherein at least one nucleic 
acid strand or a sequence therefrom comprises one or more non-radioactive chemical 
labels which comprise a non-radioactive signaling moiety or moieties which are 
quantifiable or detectable, wherein at least one nucleic acid strand or a sequence 
therefrom in one of said surfaces is different from at least one other nucleic acid 
strand or a sequence therefrom in another surface, and wherein said non-porous 
substrate comprises siliceous matter or polymeric material. 

1670. An array comprising a non-porous substrate having surfaces, each surface 
comprising at least one nucleic acid strand fixed or immobilized to one or more 
reactive groups or binding sites on said surface, wherein at least one nucleic acid 
strand or a sequence therefrom in one of said surfaces is different from at least one 
other nucleic acid strand or a sequence therefrom in another surface, and wherein 
said non-porous substrate comprises siliceous matter or polymeric material. 

3 Several dependent pending array claims recite "poly lysine (PPL)," including claims 1592-1593, 
1597, 1686-1687 and 1691. Poly-L-lysine is a polyamino compound which is also covered by the 
terms "amine providing compound," "amine," "polyamin and related language. The latter terms 
are recited in claims 1590-1593, 1595-1598, 1684-1687 and 1689-1691. 

4 Several dependent pending array claims are directed to fluoresc ntly labeled nucleic acid. These 
claims includ claims 1634, 1636, 1726 and 1728 ("wherein said indicat r molecules are ... a 
fluorescent c mpound . . ."); claims 1640, 1647, 1732 and 1739 ("wherein said directly produc d 
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dCTP for test RNA). Both labelled populations are then pooled and co- 
hybridised to the same cDNA arrays. 

After hybridisation and washing, the third stage involves 
quantif ying* the test and r eference signals of each fluoroohore for 
each element on the array, traditionally achieved by confocal laser 
scanning. Image analysis software is used to determine signal for 
each and the differentially expressed genes are identified. 

. . . [emphasis and footnotes added] 

Later in the same chapter, on page 24, Drs. Grimmond and Greenfield 
elaborate on the chemistry exploited to attach DNA to non-porous substrates: 



non-radioactive signaling moiety or moieties comprise ... a fluorogen . . ."); claims 1651 and 1743 
("wherein said enzyme or enzymatic reaction fluoresces . . ."); claims 1653, 1654, 1745 and 1746 
("wherein said non-radioactive signaling moiety or moieties are ... a fluorescent compound . . ."); 
claims 1655, 1656, 1747 and 1748 ("wherein a non-radioactive signal is generated or generatable 
from said non-radioactive chemical label or labels by a means . . . fluorescent means . . ."); claims 
1657, 1658, 1749 and 1750 ("wherein said non-radioactive chemical label or labels are ... a 
fluorescent compound"); and claims 1663, 1664, 1755 and 1756 ("wherein said photom trie 
means are flu rometric techniques . . ."). 

5 The term "quantifiable" is r cited in claim 1576 (" . . . wherein at least n nucl ic acid strand or 
a s quence therefrom comprises one or m r non-radioactive chemical labels which comprise a non- 
radioactive signaling moiety or moieties which ar quantifiable or det ctable, . . ."). 
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3.2.4.2 

Slide Chemistry 

Slide chemistry consists of the way DNA is attached to the non- 
porous glass substrate 6 and the subsequent inactivation of the 
substrate-post-arraying. When this is done efficiently, DNA elements 
are successfully bound to the glass surface and then inactivated to 
prevent labelled cDNA targets from binding to the substrate during the 
hybridisation 1 , resulting in undesirable background. The sensitivity of 
this technology derives from the ability to detect weak fluorescent 
signals at a given element on a non-porous substrate in comparison to 
the very low background surrounding the elements. 

No matter what arraying system is being used, it is important to 
determine the best substrate and binding chemistry for a given 
objective. Some chemistries require the use of modified 5' amino- 
linked primers in the PCR amplification used to generate probe. 
Traditionally, po/y-L-lysine- 8 or silane-coated slides 9 have been used. 
The most popular to date has been poly-L-lysine slides prepared "in 
house". The advantages of the poly-L-lysine chemistry are that it 
requires no DNA modification, it is extremely cheap and, once 
perfected, it provides a highly consistent performance. The problems 
associated with home manufacture originate from batch variation in 
the product, the shelf-life and the poorly understood maturing process 
that is required between slide coating and microarraying. Commercial 
poly-L-lysine-coated slides have tended to be substandard for 
microarray purposes because they were not designed or packaged for 
this purpose. 

More recently, there has been a dramatic increase in the number 
of commercially available substrates for microarraying. These 
substrates are generally made using superior glass of uniform 
thickness and both monolayer (e.g. Corning, Telechem) and branched 



6 See footnote 2 above. 

7 Claims 1599 and 1600 are directed to "blocking agents." The former claim recites "wherein said 
surface or surfaces have been treated with a blocking agent," and the latter recites that "said 

bl eking ag nt comprises D nhardt's s luti n." 

8 See footn te 3 above. 

9 Silane modifications to a n n-por us substrate is described in the specification (Example 1, pages 
15-16). The compound, y-aminopr pyltriethoxysilan , which provides a silane coating to the non- 
porous substrate, is recited in claims 1592, 1597, 1686 and 1691." 
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polymer (e.g. 3D Surmodics) substrates exist. Many of the newer 
substrates require the use of 5' amino-modified amplimers for element 
preparation. [emphasis and footnotes added] 

Copies of chapters 1 and 2 from Jordan's DNA Microarravs book are 
attached to this paper as Exhibit 1 . 

The above-quoted portions of this book show that the basic elements of 
array technology - as practiced today -- are found in Applicants 1 disclosed 
examples and claimed invention. 



Favorable action on this application is respectfully requested. 
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SUMMARY AND CONCLUSIONS 

No fee is believed due in connection with the filing of this 
Communication, the purpose of which is to present some new information 
that has recently come to the attention of Applicants' attorney. In the event 
that any other fee or fees are due, however, The Patent and Trademark 
Office is hereby authorized to charge the amount of any such fee(s) to 
Deposit Account No. 05-1 135, or to credit any overpayment thereto. 



If a telephone conversation would further the prosecution of the 
present application, Applicants' undersigned attorney request that he be 
contacted at the number provided below. 



spectf u 1 1 yfc u b m itted , 




lonald C. Fedus 
Registration No. 32,567 
Attorney for Applicants 



ENZO LIFE SCIENCES, INC. 
(formerly named Enzo Diagnostics, Inc.) 
c/o ENZO BIOCHEM, INC. 
527 Madison Avenue, 9 th Floor 
New York, New York 10022 
Telephone: (212) 583-0100 
Facsimile: (212) 583-0150 
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